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(54) METHOD AND DEVICE FOR INSPECTING CHIP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for inspecting chips capable of efficiently 
inspecting a plurality of chips even when all the chips in 
one field of view of an observation optical system are 
not good, and solving a problem attributable to the 
distortion of the observation optical system. 
SOLUTION: In this chip inspecting method and the 
device for inspecting the plurality of chips formed on a 
surface of a work to be inspected as a fine pattern, one 
field of view of the observation optical system is divided 
into a plurality of areas, and predetermined good chips 
are successively arranged in each area, and image data 
of the predetermined good chips is incorporated at the 
position of each area. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The chip inspection approach which divides one visual field of observation optical 
system into two or more area corresponding to said one chip in the chip inspection approach of 
inspecting two or more chips formed in the front face of an inspected object as a detailed 
pattern, carries out sequential arrangement of the predetermined excellent article chip in each 
area, and is characterized by to incorporate the image data of the predetermined excellent 
article chip in the location of each area. 

[Claim 2] The chip inspection approach according to claim 1 characterized by carrying out 
sequential arrangement of the predetermined excellent article chip in each area by moving the 
stage section to observation optical system where a predetermined excellent article chip is held 
in the stage section. 

[Claim 3] At least one excellent article chip is visually chosen from two or more chips in the 
condition of having been held at the stage section, within the visual field of observation optical 
system. Use the excellent article chip as a predetermined excellent article chip, and sequential 
migration of the predetermined excellent article chip is carried out by moving the stage section 
in each area. In case the image data of the predetermined excellent article chip is incorporated 
and memorized in the location of each area and two or more of other chips are inspected, image 
data compares the excellent article chip memorized and two or more chips which should be 
detected. The chip inspection approach according to claim 1 or 2 characterized by detecting a 
defect, a foreign matter, etc. of two or more chips which should search for the difference in an 
image and should be detected according to this. 

[Claim 4] In the chip test equipment which inspects two or more chips formed in the front face 
of an inspected object as a detailed pattern It has the stage section which holds two or more 
chips and can move in the predetermined direction, and the observation section which can 
observe two or more chips in the condition of having been held at the stage section, within the 
visual field of observation optical system. Chip test equipment characterized by having divided 
one visual field of observation optical system into two or more area, having carried out 
sequential arrangement of the predetermined excellent article chip in each area, and making it 
the configuration which incorporates the image data of the predetermined excellent article chip 
in the location of each area. 

[Claim 5] Chip test equipment according to claim 4 characterized by having observed visually 
two or more chips in the condition of having been held at the stage section, within the visual 
field of observation optical system, having chosen the predetermined excellent article chip, and 
making it the configuration which incorporates and memorizes the image data of the selected 
excellent article chip. 

[Claim 6] Chip test equipment according to claim 4 or 5 characterized by making it the 
configuration which compares the excellent article chip beforehand remembered to be two or 
more chips which should be detected by image data, searches for the difference in both image, 
and detects the defect, foreign matter, etc. in a pattern according to this. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment which inspect two 
or more chips formed in the front face of the inspected object of a wafer and others as a 
detailed pattern. 
[0002] 

[Description of the Prior Art] Conventionally, the inspection approach of this kind of common 
two or more chips was the passage of the following (1) and (2). 
[0003] (1) Learn per 1 visual field. 

[0004] Pattern matching of two or more chips is performed for one visual field of observation 
optical system as a unit. For example, it judges visually that two or more patternized chips of all 
are excellent article chips. Incorporate the image data of those excellent article chips as a 
master, and memorize it, and in case two or more chips with which others were patternized are 
inspected, image data compares the master of the excellent article chip memorized, and two or 
more chips which should be detected. The difference in an image is searched for and two or 
more defects, foreign matters, etc. of a chip which should be detected according to this are 
detected. 

[0005] Conventionally, image data was incorporated and memorized about each of two or more 
patternized excellent article chips, and the average value of each image data of those two or 
more chips was calculated, namely, the master was created with the average of each study of 
two or more chips. 

[0006] (2) Copy and apply the image data of the excellent article chip learned in 1 area of the 
divided inside to other area. 

[0007] Since this is processing on software, processing is early. Study actuation finishes at once. 
[0008] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional approach has the 
following faults. 

[0009] (1) When learning per 1 visual field, all two or more chips incorporated as a master must 
be excellent articles. If it puts in another way, an excellent article chip needs to exist in all area. 
In order to look for the condition of having suited such conditions, it takes considerable time and 
effort. 

[0010] Moreover, although the check of whether to be an excellent article is performed by an 
operators visual inspection, since all the chips within a visual field must be inspected visually, 
great time and effort is taken and an operators burden is large. 

[001 1] Furthermore, it may not gather by the count which needs the conditions that all the chips 
of one visual field are excellent articles, in the time amount allowed. 

[0012] (2) Since the average value (average of study of two or more chips) of the image data of 
two or more chips was conventionally calculated when the image data of the excellent article 
chip learned in 1 area of the divided inside was copied and applied to other area, the distortion 
(distortion aberration) of observation optical system was equalized to some extent. 
[0013] However, when copying and applying the image data of an excellent article chip which 
divided one visual field of observation optical system into two or more area, and learned it one of 
the divided area to other area, the distortion (distortion aberration) of observation optical system 
tends to become a problem. 

[0014] As a distortion (distortion aberration), there are the aberration bobbin mold and slack 
type with which the image formation (CCD sensor light-receiving side) of the graphic form of a 
chip and an analog is not acquired. A center may swell in the case where the aberration 
(distortion) by image formation of the plane chip perpendicular to an optical axis not being 
carried out to similarity on the image surface perpendicular to an optical axis occurs, for 
example, square drawing craters a neighboring center in a bobbin form, and a slack form. 
[0015] Thus, in near an optical axis and the periphery section of optical system, if the distortion 
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(distortion aberration) of observation optical system occurs, since image data (pattern) differs 
slightly, the same chip will also take an excellent article chip as a defective article. Therefore, a 
highly precise chip inspection becomes difficult. Furthermore, inspection will become very 
complicated. 

[0016] Even if the purpose of this invention is the case where not all two or more chips within 
one visual field of observation optical system are excellent articles, it is offering the chip 
inspection approach and equipment which can be inspected efficiently. 

[0017] Other purposes of this invention are offering the chip inspection approach and equipment 
which can solve the problem resulting from the distortion (distortion aberration) of observation 
optical system. 
[0018] 

[Means for Solving the Problem] This invention improves the chip inspection approach and 
equipment which inspect two or more chips formed in the front face of an inspected object as a 
detailed pattern. 

[0019] One visual field of observation optical system is divided into two or more area, sequential 
arrangement of the predetermined excellent article chip is carried out in each area, and the 
image data of the predetermined excellent article chip is incorporated in the location of each 
area. For example, where a predetermined excellent article chip is held in the stage section, 
sequential arrangement of the predetermined excellent article chip is carried out by moving the 
stage section in each area. 

[0020] In the desirable mode of this invention, at least one excellent article chip is visually 
chosen from two or more chips in the condition of having been held at the stage section, within 
the visual field of observation optical system. Use the excellent article chip as a predetermined 
excellent article chip, and sequential migration of the predetermined excellent article chip is 
carried out by moving the stage section in each area. In case the image data of the 
predetermined excellent article chip is incorporated and memorized in the location of each area 
and two or more of other chips are inspected, image data compares the excellent article chip 
memorized and two or more chips which should be detected. The difference in an image is 
searched for and two or more defects, foreign matters, etc. of a chip which should be detected 
according to this are detected. 

[0021] The chip test equipment by this invention is equipped with the stage section which holds 
two or more chips and can move in the predetermined direction, and the observation section 
which can observe two or more chips in the condition were held at the stage section, within the 
visual field of observation optical system, divides one visual field of observation optical system 
into two or more area, carries out the sequential arrangement of the predetermined excellent 
article chip in each area, and incorporates the image data of the predetermined excellent article 
chip in the location of each area. 

[0022] Two or more chips in the condition of having been held at the stage section are 
preferably observed visually within the visual field of observation optical system, a predetermined 
excellent article chip is chosen, and the image data of the selected excellent article chip is 
incorporated and memorized. And image data compares the excellent article chip beforehand 
remembered to be two or more chips which should be detected, the difference in both image is 
searched for, and the defect, foreign matter, etc. in a pattern are detected according to this. 
[0023] 

[Embodiment of the Invention] The detailed pattern (two or more chips) formed in the front face 
of inspected objects, such as a wafer laid in the stage section, is observed by the observation 
section, and is incorporated as image data. On the other hand, two or more chips which should 
be inspected are compared with the image of the excellent article pattern memorized 
beforehand, the difference in an image is searched for, and the defect, foreign matter, etc. in a 
pattern are detected according to this. 

[0024] Two or more chips are carried out observable into 1 visual field of an observation image. 
Two or more area is formed and the image of an excellent article chip is learned by arranging the 
same excellent article chip in each area so that it may be defined by one chip and a visual field 
may be divided equally. 
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[0025] In case two or more chips within one visual field are observed, one visual field is divided 
into three length, three width, and a total of nine area, a predetermined excellent article chip is 
arranged in each area, and it learns for every area, respectively. 

[0026] The stage section holds the chip of plurality (nine piece xN), and it enables it to move it 
in the predetermined direction (the parallel displacement of the direction of X-Y, and rotation of 
theta include angle). And observation optical system, a CCD sensor, etc. constitute the 
observation section so that the chip of the plurality in the condition of having been held at the 
stage section (nine pieces) can be observed within one visual field. 

[0027] Furthermore, chip test equipment is equipped with the data-processing section, a control 
section, the output sections (monitor etc.), and the input sections (a keyboard, operating sticks, 
mouse, etc.). 
[0028] 

[Example] Chip test equipment has the stage section 10 which holds two or more chips formed 
on the surface of the wafer, and can move in the predetermined direction, and the observation 
section 1 1 which can observe two or more chips in the condition of having been held at the 
stage section 10, within one visual field, as shown in drawing 1 and drawing 4 . 
[0029] The observation section 11 has the observation optical system 16, the CCD sensor 17, 
and lighting section 20 grade. 

[0030] The parallel displacement of the stage section 10 is carried out in the direction of X-Y, 
and it has composition which can carry out theta include-angle rotation. 

[0031] Furthermore, chip test equipment is equipped with the sensor 23 grade which detects the 
location of the driver 22 which drives operation part 18, a control section 19, the output sections 
(monitor etc.) 12, the input sections (a keyboard, operating sticks, mouse, etc.) 13, the wafer 
conveyance section 14 and the storage section 21, and the stage section 10, and the stage 
section 10. 

[0032] If the inspection approach is explained, two or more chips formed in the front face of the 
wafer laid in the stage section 10 as a detailed pattern will be observed by the observation 
section 11, and will be incorporated as image data, the difference in an image will be searched for 
as compared with the image of the pattern of the excellent article chip memorized beforehand, 
and the defect, foreign matter, etc. in a pattern will be detected according to this. 
[0033] For example, the silicon wafer which should inspect a large number is set as the 
conveyance section 14, the circuit pattern (detailed pattern of mu order) of two or more chips 
formed on each silicon wafer is transported to the stage section 10, and the defect of two or 
more chips of each wafer is inspected there. The minute foreign matter and minute defect 
especially on a wafer are inspected. 

[0034] Thus, it is full automatic, the wafer [ finishing / dicing ] set on the wafer simple substance 
or the tape frame is inspected, and the yes-no decision of a chip unit is performed. 
[0035] The algorithm which performs the study and defective detection of an excellent article 
chip by desirable highly precise matching processing is incorporated, and the high-speed 
operation of a lot of image data is carried out. 

[0036] With reference to drawing 2 , an example of the procedure of study is explained 
concretely. 

[0037] The example which observes a total of nine chips as one unit length and horizontally, and 
inspects them by them in one visual field of the optical system of the observation section 1 1 
where it arranges three pieces at a time is explained. 

[0038] First, in drawing 2 (A), while much chips are arranged, nine chips 1 of arbitration are 
contained in one visual field 2. It judges visually whether at least one chip 1a in it is an excellent 
article. 

[0039] As shown in drawing 2 (B), the stage section 10 is moved so that excellent article chip 1a 
judged to be an excellent article may come to the location of the lower right corner of the visual 
field of the same observation optical system, and the image data of excellent article chip 1a is 
taken in in the location. 

[0040] Next, as shown in drawing 2 (C), next the stage section 10 is moved so that the above- 
mentioned excellent article chip 1a may come to the middle location of the right column within 
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the visual field of the same observation optical system, and the image data of the same excellent 
article chip 1a is taken in in the location. 

[0041] Thus, the stage section 10 is moved so that the same excellent article chip 1a may come 
to the chip location for nine pieces within the same visual field (that is, nine chip locations to the 
best location of a right column), and in each location, the image data of same excellent article 
chip 1a is taken in. 

[0042] Drawing 2 (D) shows the chip location of the last 

[0043] The image data of the basic pattern of an excellent article chip is taken in as mentioned 
above, and it is further memorized beforehand in the storage section 21. 

[0044] The image data of an excellent article chip which repeated the above-mentioned study 
about the excellent article chip separate 10 times or more, and took it in is preferably processed 
by operation part 18, and the image data of the excellent article chip after appropriate back 
processing is memorized as a master in the storage section 21. A master is correctable if 
needed. 

[0045] Such a master is used and many wafers are inspected. 
[0046] An example of inspection routine is explained. 

[0047] (1) Pick out one wafer from the cassette of the conveyance section 14, and convey to 

the observation section 1 1 . That is, a wafer simple substance (tape frame wafer) is conveyed to 

the stage section 10. And it performs from the below-mentioned (4). 

[0048] (2) Amend a rotation gap and a main gap of a wafer in an aligner. 

[0049] (3) Take out a wafer from an aligner and convey to up to the stage section 10. 

[0050] (4) theta shaft on the stage section 10 performs minute spin compensation. 

[0051] (5) Turn on the lighting section 20 on the specified level, and move the stage section 10 

to the first inspection location. 

[0052] (6) If needed, carry out an automatic focus and perform fine alignment amendment. 
[0053] (7) Expand some images of two or more chips or one chip, and incorporate to the image- 
processing unit of operation part 18. 

[0054] (8) Move the stage section 10 by the driver 22 according to the migration root decided 
beforehand. And a sensor 23 detects the location of the stage section 10. 

[0055] (9) Position an image on the basis of the image data of the excellent article chip learned 
beforehand, and inspect two or more chips which should be inspected. PAD and bump inspection 
are conducted and a quality is judged. 

[0056] (10) Convey the wafer from the stage section 10, and contain to the cassette of the 
conveyance section 14, after performing above-mentioned (7) - (9) repeatedly and completing 
inspection about all the chips on a wafer. 

[0057] In addition, it is desirable to set up a verification condition etc. and to create a checking 
recipe at the same time it learns the image of an excellent article chip in advance. 
[0058] The flow of study processing is explained with reference to drawing 3 . 
[0059] First, operate the input section 13, start equipment and, subsequently to the stage 
section 10, one wafer is set. Next, the number of chips (a line and train) which carries out 
alignment processing there, chooses one excellent article chip visually from two or more chips 
within one visual field of observation optical system, operates the input section 13, and specifies 
the excellent article chip, and goes into one visual field is set with the counter of the input 
section 13. For example, it sets as a X=m train and a Y=n line. 

[0060] One excellent article chip moves the stage section 10 so that it may come to the 
predetermined location (for example, location of a lower right corner) of Y line and X train of a 
visual field. 

[0061] It will be learned, if the inspection result of the excellent article chip is checked and it is 
checked with an excellent article. If it is not an excellent article, Y location will be reduced by 
one line, without carrying out study processing. That is, it considers as Y=Y -1. 
[0062] It performs to a last line about such study. 

[0063] If it ends to a last line, X location will be 1 **** carried out and Y location will be 
returned to the first line. 

[0064] The above processings are carried out till X=X -1 and the Y=n last train termination. 
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[00IB5] A post process will be carried out if it ends to the last train. 
[0066] 

[Effect of the Invention] According to this invention, the effect by the distortion of observation 

optical system can be eliminated, and a highly precise inspection is attained. 

[0067] Moreover, time and effort of the visual inspection of the excellent article chip in a study 

phase can be made into the minimum. So, study can be done efficiently and quickly. 

[0068] Moreover, an operators burden in a study phase is remarkably mitigable because a visual 

inspection becomes the minimum. 



[Translation done.] 
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[0024] Wmwm<0 1 WiftlZ&^X . aiiCOT- y 

oawt»4W-6J:dK:. iHBW>x»JT*»J*U #x 
'J Tfc, lil-OftfpT- y •& - fc tft» D pf y T 

<OB«?:^^r-&. 

[0025] i ^<rmmnx'wm.<r>& -y -r^wm-thm 

cox y 7*fc:4MW t . Bf Jtoaft-f* -y T£=gx y rtSS 
[0026] Xf-y'SPli, SSC ( 9IXN) <7)*y7 

gBfcfia*$ilfc«JB<0«R ( 9«) (DI- yTZl^COW. 

mftx-wmTZ&xoiz. wmuzwmx.^. ccd 

■feytfCiOWtl.. 

[ 0 0 2 7 ] $ T-y7«^iSii. jRJK«^lffi 
[0028] 

[Hife^] ^--y7l^Siati. l2lkH4K5K-rJ:3 
tc s ^xys<o^E^«$ii/t1SS!cc7)f-.yr&^LT 
R)f^yrr6]tc»l!lT'# S Xt-^'SP lOt, Xt-^'SP 1 

0 (C«»S *ifctt»T*R<Of - >y r 2r 1 r>cD®mftXM 

[0029] ffi^SCl Hi. WK#as*l 6. CCD* 
[0030] Xf- 0«. X-Y*(p]^W^» 

l. i)*r>efim®mx'Z&ffimz%')xy,'>z.. 

[003 1 ] 2t>lZ. ^-y7l^E^S«i. ?HmSI31 8 
t , ©JffllgP 1 9 fc . (^x^#) 1 2 fc N 7.ylgC 

sK— S^f-f7?, 13t. -7 

xy\^gs l 4 . iEtt92 1 . Xf-y'S 1 0 tmm- 
5K7^a'2 2, Xt-^SCI O^fiig^aj^-fe^ 
•9"2 3^[li.T^S. 

[0032] «BE*&fc:ov%TSiW-4 k . Xt-^'SP 

1 OtcKat/i^xyNtfO^M^»N'^-^J: LTJB« 
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[0033]fck . ^StO^-T^S 3 >"7x 
[0 0 34] ZOXolzLX. >>xyN#«ciJtJi-r-r 

[0035] »^l<«. mmm^-^y^nmizx 

h ftq D qf- y t :XPfil$ai£*T 3 T/W 'JXA^EX 

[ 0 0 3 6 ] 132 Sr^gaUT . ¥WO^Jla-0l&Jltt: 
WWBMW*. 

[0037] 1 1 WK&Wi 1 O05«»«D+-C. 

[00 38] 02 (A) Tli. MSOf-yTaWB 

?'J £ ft.T V * 4 iff . flE®<0 9 fflWf - y 7' 1 1 o<7)?SfJ 
2fcA-5TV'>4 <! -£<D* <D^< i:i> lO0)f 7 7*1 a# 

[ 0 0 3 9 ] 02 ( B ) tC^-f X MffeStH 

Br Lfc ft B a n f - 7ru 3&»h t wm%&mv>im o^tk 
tr^fpf77i a.<rm& : r—?*t oatt. 

[0040]Wi, 122 ( C ) «k 3 tc. HM^^ft 

{ZWlz < & J: o izxr—itU 1 0 £;f£i& L . -eo&BT' 
Pl-cOfta^-yn acOB«T-^$ri: 9»tr. 
[0041] i<?)J; 3 KPJ— ^fi,f77 1 a**H— « 
Uf*|CO 9 y 7<£B ( 9=&3njc7)gJ:{£a4 T' 
<7)9oc0?-y7ft«) K<&J:dteX^-5^i510t» 
tt LT . #{4S(' *5 V H— ftp"n?- 771a Olftf- 

[00421 12 ( D > li, *<r)W<k(r>T- y 7'ftg5riK 

[0043] ULtcoi o LT . ftp a pf- y ?<rsm->*9 

ltc : ftf>ffi'rIl.Tis<. 

[oo44iffiL<(i *r»*>*8£ 1 o sellm* 

^ftp D pf- -y Tfco V vt < 0 £ LT » t 0 2X7ift n a a ^- y 

roH^-^trjas^i stsrau u^w^jra 
f^ft b d p^- y roiif- ? £ leiiSB 2 1 9 1 l 

[0 04 51 J: ?&«fflt-t\ ^StO^x 



[0046] ^t^®O-0i|S:gi^-r 4 . 

[0047] ( 1 ) J£i*S?14C0#-b-y hj&»£> ltfcO* 

x/^axoasu s&asi i^»B*-r5. ^0, ->x 

y\#t* (f-771/-A^\) fr\ Xf-yg?l O'v 
SKMSixS. -f- LT N SSfr?) (4 ) <k9l?*rr&. 
[0 04 8] ( 2) tT^xy^me-fflt 

[0049] (3) A>£><7xv\£&r>dJU 

x^-^ 1 o±^i*-ri». 

[0050] ( 4 ) ^.^-^'SB 1 0±<7)6'tttCT{®:/h=Sr 

[005 1 ] ( 5 ) ftj£SftfcU^T«&PDi»2 0£j& 
*T L . X-r-S^K 1 0 S:«B«)«aEfflB(C»iW* . 
[00 52] (6) «&K£j6fcT. ^-h^t-^ 

[0053] (7) mm^-yy'&tlli If- -yrcO-a5cO 
B#S:JfcfeLT, Stgfl! 1 8 WlftJSiaz -y h lz$L 0 

[00 54] (8) ^ihmbhfltz'^m^-Vi.Z^X 
Y 7 4 J<2 2lzX t )Xy-—>'^l OZWrn-th. *L 
X. Xr—iSUl 0<yMa«£-fcy-*f2 3T'l$a}-r£. 
[0055] ( 9 ) ^fr^m Ltz&ffnT- -y 7<0l*f- 

T-vTO&i&ifi?. PAD • AvrgaESTfrVV ftS 

[0 0 5 6] ( io) womLxtamco (7 ) ~ (9) 

^^ttL. ^7^^±CD±X^ v7lz~o\rxmtff$£T 
Vtz'&. XT-y'Sl OA^^cO^xys^MjULTMii 
SB1 4<7)^-fe-y h-MRffrT-S „ 

[ 0 0 5 7 ] ftp D p^- y7-^B<l{i:*M^StT 

t5<tmm&m&kfm<nwL%zft~?x&i&m<7)i'i'V 

ZVFf£.LX&<(?>i)W£L\<K 
[0058] 03 £$gg LT , ¥SX»raaEh.ftK9H- 

[00 59] 4-T, ATJgPl 3^##LT. ^B2^.^ 
-b$^r. ov^f. ltfc<0*?xy\S:X-r— ¥Ul Otc-fe 
7bU <^t. *ClT7?<f ^h&MSrU 1^1 

sR3ie?aw)a»rto«»»f - 77«<w>6 1 o^ftp a n ^- 

•yr^@«T'StRt. A7JSP1 3£i^U^Sp n pf 
[0060] 1 -?<7)Uq D o^- y ^'A-'^ffcO Yff • X^lOBr 

351 oZ&Wrth. 

[oo6i] *<v&&^v7°nmmz%: : $:m2Lx. ft 

iftfcWBSfifcfc&lf. -t^^S^-*. ftfpT^v^ 
D , Y=Y— 1 fth. 
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[0062] z.(7)i. o to wt mm? £ x-wn-t 

[0063] m$'ff£?m~T Lfc&. X{i2a: 1 VMh 

[0064] X = X-K Y=n 

[0065] ft&mT-&T Ltzh . i&TMS^-f & . 
[0066] 

[ 0 0 6 7 ] 4 tc. ^mglZtillrh&S,^- -y 7V>B« 

[0068]^, wm&ifm-mztsih £ t x\ ^ 
[0i] *&di«d i mmmiz iih^-v T^aauisr 



[02] (A) — (D) {5. 1 OOttfH: 

[03] *f&^ic J: h^xm<7)%ih.<7>--mz™-$-7v 
[^ot&Hjn 
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